1 DESCRI PTI ON VACUUM FI LM FORM NG APPARATUS AND POCSI Tl ON

DETECTI ON METHOD 5FOR SHUTTER PLATE OF VACUUM FI LM FORM NG APPARATUS
TECHNI CAL FI ELD [0001] The present invention relates to a vacuum
filmform ng apparatus and a position 10det ecti on method for a
shutter plate of the vacuumfilmform ng apparatus, specifically, to
a technol ogy that detects the displacenment of the position where the
shutter plate is held with high precision. BACKGROUND ART 15[ 0002]
For exanple, in a vacuumfil mforn@ﬁ%cggﬁgpﬁ us that fornms a thin
filmon a filmformng target surface of a substrate, it is general
for cleaning a target surface which is a filmformng material and/or
stabilizing a filmformng property to performa filmformng with
respect tovVACUWRNFIEMBBORMIBIG ARPPARAITISANDAH G TIONEDEEBCTION NMBUHOEY
20 plate) (dummy sputtering) before a main process performng the

filmformng (sl SeriMeERrR WATE @S RRCUT AILM-FORMING AP ral aais ve
substrate (for exanple, refer to Patent Docunent 1). [0003] When such

dummy sputtering is executed, the sputtering is perfornmed while
25pl acing the shutter plate on the stage where the filmformng

t ar get ObjT%((‘iIHI\iII%:AI?Fﬁ[?l aced.
[0001]
The present invention relates to a vacuum film-forming apparatus and a position
10 detection method for a shutter plate of the vacuum film-forming apparatus, specifically,
to a technology that detects the displacement of the position where the shutter plate is

held with high precision.

BACKGROUND ART
15 [0002]
For example, in a vacuum film-forming apparatus that forms a thin filmon a
film-forming target surface of a substrate, it is general for cleaning a target surface which
is a film-forming material and/or stabilizing a film-forming property to perform a
film-forming with respect to a dummy substrate (hereinafter, also referred to a shutter
20  plate) (dummy sputtering) before a main process performing the film-forming
(sputtering) with respect to a film-forming objective substrate (for example, refer to
Patent Document 1).
[0003]
When such dummy sputtering is executed, the sputtering is performed while

25  placing the shutter plate on the stage where the film-forming target object is to be placed.



2 Wien the shutter plate is to be placed on the stage, a shutter
mechani sm that has an arm which holds the shutter plate is operated
to pivot the armto a position overlapping wth the stage. Then, the
shutter plate is pl aced on t he stage. T us, since the stage is

Co e b DA i 05 e PBE Bt P B v iy

sputtering. [Prior Art Docunent] [ Patent Docurrent] [0004]
Pat ent Do olds thy shuftes plate jsOpsisIda PPt Brrarmdp jRinogitios gvertappig with

Publ i cati on 10No. 2003-158175 SUMMARY OF | NVENTI ON PROBLEMS TO BE
SOLVED BY therHEageNVERT,Che flov@splateShpleceden thiefstaghe Thuy, siace fheatageiis
held by the armin a state displaced froma preset hol ding reference
posi tion, cohgedby theahpagildieit fsypobdible t@peaédt fafm E&emﬁﬁﬁgﬂleﬁnmt-foud&fg
fromthe shutter plate and is exposed when the shutter plate has been

pl aceds on g}, g §£ ild Igerﬁ)rﬂ %th@fjultnﬂﬁ/ ShAggrotr udes fromthe

shutter plate ereis apro exanple, that the filmformng

is perfor sed portion of the stage when perform ng the
20 dunmy E% I{’%?ﬁéguﬁlﬁ?the thin filmresulting fromthe filmformng

scattersap cone nlrrpurlty when performng the filmformng on
t he obj ectfjent E’ﬂeﬁ [ 0006] The shutter plate is displaced from

the reference position of hol di ng the arm for
[0004]

Patent Document 1: Japanese Unexamined Patent Application, First Publication

10 No.2003-158175

SUMMARY OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0005]

15 However, if the shutter plate is held by the arm in a state displaced from a preset
holding reference position, there is a possibility that a part of the stage protrudes from the
shutter plate and is exposed when the shutter plate has been placed on the stage. Ifa
part of the stage protrudes from the shutter plate, there is a problem, for example, that the
film-forming is performed in the exposed portion of the stage when performing the

20 dummy sputtering and the thin film resulting from the film-forming scatters and becomes
an impurity when performing the film-forming on the objective substrate.

[0006]
The shutter plate is displaced from the reference position of holding the arm, for
example, when the entire arm is tilted toward the forefront by the gravitational force

25  and/or when the end portion of the shutter plate runs upon a definition member which is



exanpl e, when the entire armis tilted toward the forefront by the
gravitational force 25and/or when the end portion of the shutter

pl ate runs upon a definition nmenber which is 3 formed in the arm and
defines the position where the shutter dlate is held and the entire

shutter pl.ate . .nglines. [0Q07].Aspects accoyrdi.ng ta the present .
vent 1 on ol if e Ecind PG A BOSEoL Rt Todet Srl i pTa B8 Mnspure
that can accurately detect the positional displacenent of the shutter
pl at e useélhlfttﬁfp]ca#‘em&hlﬁ?y sputtering and can place the shutter plate
to the predeterm ned position on the stage. [0008] In addition, the
aspects accordi HPO0Fb the present invention are intended to 10 provide
a position detection nethod for the shutter plate of the vacuum
filmform ng appgpetdiechiiaig toaRe present atvehoiat @etbnddded beyvidy a Wehuinhe
shutter plate used for the dummy sputtering is in the hol ding

[ ef o eqce sROSbihR aBfarhile 13 %Mcﬁﬁ]\é@ aB8LHhEodisha fhibEimdph Bt e 15
MEANS FOR SOLVI NG™T PROBLEM [ 0009 A vacuum fiTmformng
appar at us ording t spect of the present i.nvention c ri ses:
P ehanber STHEL Pkt Hoel s BOREG wlsriatort &P Bloe B B0 HER0BE Tha
is formed in the chanmber and on which a shutter plate is placed; a
target thRredplermained pgsitionen 815 s8¢ o be opposed to the stage; a
shutter nechanismthat is formed so as to be capable of inserting
into and evacuailG9§] from a space between the stage and the target and
that has an arm which holds the shutter plate; and a detector that
detects a di spl acahigtiin, dfe dspectsiuebideg (ol tht prebeit dheytibhearedntendedam a
hol di ng reference position. [0010]

10 provide a position detection method for the shutter plate of the vacuum film-forming

apparatus that can accurately detect whether or not the shutter plate used for the dummy
sputtering is in the holding reference position on the arm which is holding the shutter

plate.

15 MEANS FOR SOLVING THE PROBLEM

[0009]

A vacuum film-forming apparatus according to an aspect of the present
invention comprises: a chamber that maintains a vacuum of an inside thereof; a stage that
is formed in the chamber and on which a shutter plate is placed; a target that is arranged

20 so as to be opposed to the stage; a shutter mechanism that is formed so as to be capable
of inserting into and evacuating from a space between the stage and the target and that
has an arm which holds the shutter plate; and a detector that detects a displacement of the
shutter plate held by the arm from a holding reference position.

[0010]

25 The detector may be an optical sensor that detects a reflected light which is light



25The detector may be an optical sensor that detects a reflected
light which is light 4 irradiating toward the shutter plate and
reflected by the shutter plate. The detector may be an opti cal
sensor that detects an intensity distridution of the reflected |ight
with a solid-state i e sensi device. The.defector is preferably
arranged iHAUHINSPRRS He SuttenB agﬂrﬁiﬁﬁs ‘?Ct%j[l@fﬂ‘iff"u“er p{ate'The det ect or
may be arranged close to a guide pin which is forned in the arm and
conmes in cont acthodletactarmay Oppopplcal prasetiat datech atiatensity distribyfien of the
shutter plate preferably has two or nore sites where the thicknesses
t her eof ardledtelflimhewithfarsohd-smthinuizheensinkkvidei ckness of an outer edge
portion of the shutter plate is preferably thicker than that of a

center portion trheaeseétof @Qtettra fvmﬁhg&m dhedx@ior enthrRhA@Bed or a

shutter plate of a vacuumfilmform ng apparatus according to an
aspectsof the pL(ﬁ,':‘lﬁ;t i nvention conprises: a chanber that 15

mai ntai ns a vacuumof an inside thereof; a stage that is forned in

t he chanber and..pn i,ch a shutter .plate is placed.. a.target.that is
brranged so as. T80 BECHfREL R Hiodid tephfus BuPeRlr Vhicf inBRER wnhf b
is formed so as to be capable of inserting into and evacuating froma
space bet #RbFORedNSPRIGEt Wit andwirparybe s ‘r’fgefﬁjiﬁé?- has an arm whi ch

hol ds the shutter plate; and a detector that detects a displacenment
of the shutter phasletisepldtagyreferedlnhantivoemniie sitdsovidirnthetbtenessasahereof
position, the nethod conprising: nmeasuring a distance between the

det ect or ardliffensheorhtcach pthet € at at | east one position; and
detecting a displacenment of a position where the shutter plate is

hel d. | ADVANTAGEAGH; cllhss bf\MEMb@&ge portion of the shutter plate 1s preferably thicker
than that of a center portion thereof.
[0012]
A position detection method for a shutter plate of a vacuum film-forming
apparatus according to an aspect of the present invention comprises: a chamber that
15 maintains a vacuum of an inside thereof; a stage that is formed in the chamber and on
which a shutter plate is placed; a target that is arranged so as to be opposed to the stage; a
shutter mechanism that is formed so as to be capable of inserting into and evacuating
from a space between the stage and the target and that has an arm which holds the shutter
plate; and a detector that detects a displacement of the shutter plate held by the arm from
20  aholding reference position, the method comprising: measuring a distance between the
detector and the shutter plate at at least one position; and detecting a displacement of a

position where the shutter plate is held.

ADVANTAGE OF THE INVENTION

25 [0013]



5 According to the vacuumfilmform ng apparatus of the aspect
of the present invention, such laser light is irradiated fromthe
detector at a tine of detectlng the position of the shutter plate.
The irradi ated | aser Ilght reaches the Shutter plate via the w ndow

Curface of the AERTTIRgS freieE R A RcorEREAepaNG of R ot BEPORSHThe

detector detects a tine to the incidence of the reflected Iight from
the em ssiisneen. sheh lase dight is gradiatpd from the detector pgr timg ghfgtectingiteé t he
shutter plate is displaced by such a reciprocating notion and the end
portion t pesitod of the diawticaplate. f ridmitrhdiatgdilater Ibght reaches thhsitter plakeavie thes
tilted wwth 10respect to the horizontal direction. If the laser |ight

i's emttesihdewvf e cBaLeG! OThé) tHethSdiatedl®er liHg it tdTRcle® oh i@ surface of the
re-incidence of the |aser Ilght to the detector expands. The detector

can regi aglllﬁﬁeg fa?ecz%ndtlg'?é ntcﬂf?:ntstgl{ﬁé @éte b2t Q‘Thb%efébt%p hae&s a tithel tHEhe

pOSItIOﬂ eV|a romt e gulde pin yre err|ng|navancetothe

wh h h he hol di f d
I L

perform ng suchgﬁfm tional displacenent detection of the shutter
plate fromthe 18} or portion of the chanmber via such an
observation window, it is possible to easily and reliably detect from
the ordinary pr Eesanampls when e shotten ate i dikplaccddydivny a seqecdtingmotion
configuration corresponding to such a vacuum environnment to the

20det ect otnd fHeQ@h6 portion theredfis dekdited Giom the @olddiphy thosHukter gatiis tilved with
detection nethod for the shutter plate of the vacuum filmform ng

appar g us r@bedt h¢ 1R IRECHAN difdBoRr 8 ﬁﬂ:tlaéem& ik @ittty IR AR el dteortiR ehis
di stance between the detector and the shutter plate at at |east one
or nore pgt%'[et, tHine to the re-incidence of the laser light to the detector expands. The detector
can reliably detect that the shutter plate is displaced to the position deviated from the
guide pin by referring in advance to the time when the shutter plate is in the holding
reference position and comparing it with the time in measuring.
15 [0015]

In addition, by performing such positional displacement detection of the shutter
plate from the exterior portion of the chamber via such an observation window, it is
possible to easily and reliably detect from the ordinary pressure exterior portion without
adding a peculiar configuration corresponding to such a vacuum environment to the

20  detector.

[0016]

In addition, according to the position detection method for the shutter plate of
the vacuum film-forming apparatus of the aspect of the present invention, by measuring

the distance between the detector and the shutter plate at at least one or more positions

25  and detecting the displacement of the position where the shutter plate is held, the



25and detecting the displacenent of the position where the shutter
plate is held, the 6 positional displacement direction of the
shutter plate can be easily detected and the displacenent anount can
be al so detected with high precision. BRI EF DESCRI PTI ON OF THE

vacuum {1 P lisglesgpet taiconoth TP BRE FRVE e BcERG ing s, g

hori zontal sectional view show ng the vacuum filmform ng apparatus
of the préiselacemeniepouphcant@risg, degected vaithnhiigh ppreisiosect i onal enl ar ged
vi ew showi ng an operation of the vacuumfilmform ng apparatus of the
present invention. FIG 4 is a sectional view show ng another
enbodi nent of the vacuum filmform ng apparatus of the present

i nvent i onRREEEDER ABIPTIONADF YTHEDRAWRNTE t he ot her enbodi ment of the
vacuum fil mform ng 15apparatus of the present invention. FIG 6 is a

nmain part persp 'I/e vi ew showi ng the other enbodi nent of the vacuum
filmformng apparatus of the present invention. FIG 71s a

oot onal Vi 0N 0g. e, SLNCL SRR AEN: O AR s o
the present invention.
FIG. 2 is a horizontal sectional view showing the vacuum film-forming
apparatus of the present invention.
10 FIG. 3 is a main part sectional enlarged view showing an operation of the
vacuum film-forming apparatus of the present invention.
FIG. 4 is a sectional view showing another embodiment of the vacuum
film-forming apparatus of the present invention.
FIG. 5 is a plan view showing the other embodiment of the vacuum film-forming
15  apparatus of the present invention.
FIG. 6 is a main part perspective view showing the other embodiment of the
vacuum film-forming apparatus of the present invention.
FIG. 7 is a sectional view showing the other embodiment of the vacuum
film-forming apparatus of the present invention.
20 FIG. 8 is a plan view showing the other embodiment of the vacuum film-forming

apparatus of the present invention.

DESCRIPTION OF THE EMBODIMENTS
[0018]

25 Hereinafter, a vacuum film-forming apparatus according to the present invention



20FIG 8 is a plan view showi ng the other enbodi nent of the vacuum
filmform ng apparatus of the present invention. DESCRI PTION OF THE
EMBODI MENTS [ 0018] 25Hereinafter, a vacuumfilmform ng apparat us
according to the present invention 7 will be expl ai ned based on the
dr awi ngs t her nor present enb dlnent n e.to hetter
nder ot and i HE CSHRRFY beted ERARS ORISR ot VHAAGFS BASTEREL PR Qment 1S
otherwse, is not intended to limt the invention. Al so, the draw ngs
used in t FeamRRlE fobgtieg uadeaiaRd e sairit ot hedayentign.cangunfegs ssified otherwise, is
characteristics of the invention, for convenience, may indicate an
5enl ar gednpiontended mfliraitﬂwiinvqmﬁon. aAdko, the di-aeigs hedsatte fellaeingriddscription
proportions of each conponent are not always used. [0019] FI G

1 is a sigeordectol il tivd @drdctdtisficdofthd indent@tdn, Fronvoni &lRewhigindicate an
configuration exanple of the vacuumfilmfor i ng apparatus according

to thespr @ﬁlﬁ%‘ed ;pBMIE_;Fl gf%?mﬁ@g;mjcgmlf 'u@facf tﬂe%a?le@% aﬁ@@%@oﬂ?&%‘f@%‘ view

at an a-a e vacuum orm ng ratus
i ncl udes cha at defines a filmform ng chanber and is

connect edc?%p%{‘qlfgﬁépwlw@ﬁﬁ% 4 "2 neighboring to the left via a

di vider valve 3. A cathode assenbly 4 is fixed to an upper portion of
the chamber 1, Hi¥d%h target T which is a filmformng material, for
exanple, a titaniumtarget is fixed to a |ower portion thereof. 15
The target T haBlG lknewdeseetivnalview (aredb-h lineolofiFHg 2) shewing atchafi gohtions
nounted to an upper lid 5 via a nounting nmenber 5a fitting into an

openi ng otxdrnsle upfiervabingn filifoirhiag apparhas acdolfin®lo the presentAnednbist bad e
el ectrode assenbly 6 as an anode is fixed to a bottomwall portion of

the fipm Fasmiigg h%H%&EHﬁlrseéﬂ&ﬁl {Reeat bR alahﬁletlaw@n T Ble AcRiR ¢8habrhingd
di stance inside of 20the filmform ng chamber 1. The substrate

el ectr Odeaﬁ?a?eﬁ‘ﬂ?é )fnc%des% h%ﬁ&pll fhat (lie%m%s a film-forming chamber and is connected

to a transfer chamber 2 neighboring to the left via a divider valve 3. A cathode
assembly 4 is fixed to an upper portion of the chamber 1, and a target T whichis a
film-forming material, for example, a titanium target is fixed to a lower portion thereof.
15  The target T has a known structure, and a holding portion thereof is mounted to an upper
lid 5 via a mounting member Sa fitting into an opening of the upper lid 5 of the chamber.
[0020]
A substrate electrode assembly 6 as an anode is fixed to a bottom wall portion of
the film-forming chamber 1 to face to the target T at a predetermined distance inside of
20  the film-forming chamber 1. The substrate electrode assembly 6, for example, is a
round shape and a stage 6a is integrally formed to protrude in a center portion thereof.
Further, for example, four through-holes 6b extending in the vertical direction are formed
in the center portion of the stage 6a and four support rods 7a are formed to allow the
up-and-down motion to insert into the holes, respectively.

25 [0021]



round shape and a stage 6a is integrally formed to protrude in a
center portion thereof Further, for exanple, four through-holes 6b
extending in the vertical direction aregformed in the center portion
of the stage 6a and four support rods 7a are fornmed to allow the

up- and- down not TRgscts@ppotsRIE 7h BfeenitRAdEPbEEn ufRs Beeide \Weh ird@hORk]7 at8
These support rods 7a are enbedded on an upper surface of a circular

2% S, SRR BB, O Lo PO e 1
i i i . 15 i .
R R R e A Y S

nmounting Splate 11 is integrally fixed in an upper surface of the
act uat or fOMERKd o thedriysshihhe Oga vertigalidsive ggtuatps h0.gr & drivg partionaRinyng
[0022] In upper portions of the shafts 16a, 16b, a pair of shaft

di rectd onphte teismatrgrally fix8hin arBkppei suwethce of theguiudtor 1B and laveer poeioas vP
provided in parallel with and above the 10 nounting plate 11 is
inserted thafgllicdel oblHre sixed there@sli de nounting plate 12 is accurately
novable in the vertical direction. That is, a noving force in the
vertical directippopf the drive shaft 14 of the actuator 10 is
accurately conveyed as a noving force in the vertical direction of

the support r OdInZ%ggg h&%oh@oﬁﬂe ‘s‘l? n‘:el r?‘g of6t1::i 2 B%u% g)f gl}e%lgif di;eggg 3%1&1%(? Iln%mé)ers

addition, a box- wear - pr oo er  8a s a cu

portion ORpos to_a divider valve 3 of which, the planar shape is
rect angul ailggﬁ&r%%aa gwdr mousting plater kA proyigedhingprel HiBrang abpye the

addition, a plate-Ilike wear-proof nmenber 8c that covers the cutout
por ti B omounEngelae Krisreriehiselidea Teuspheauissanoumngelass 12 ircouratcly
filmform ng chanber 1. 20[ 0024] The one side wear - proof
menber 8cnmwdlds infheardicdbiwection s hTlat 19y rhdvanglfistreid the nertieal direbiéom oftthe
is in a position shown by the solid line, the filmformng is

per f or med dril @ sipgdi4 dfaRe adtha6r 18 asslRsfelddoRvERE ab E(?ntf\iilll%'rfofr&f ithdvériical
carried into the filmform ng chanber fromthe transter chanber 2
and the syhsiiAlef tﬂgl%bﬁoﬁ & 7a being in an upper portion thereof.

[0023]

15 In addition, a box~-shaped wear-proof member 8a that has a cutout in a portion
opposed to a divider valve 3 of which the planar shape is rectangular is formed inside of
the film-forming chamber 1. In addition, a plate-like wear-proof member 8c that covers
the cutout portion of the wear-proof member 8a is provided inside of the film-forming
chamber 1.

20 [0024]

The one side wear-proof member 8¢ moves up-and-down as shown by the
dashed line and when it is in a position shown by the solid line, the film-forming is
performed. In addition, when the substrate for the film-forming is carried into the

film-forming chamber 1 from the transfer chamber 2 and the substrate where the

25  film-forming has been performed is discharged to the transfer chamber 2, the wear-proof



25 filmformng has been perforned is discharged to the transfer
chanmber 2, the wear-proof 9 nenber 8c noves to the | ower position
shown by the dashed |ine. [0025] In such the vacuum
filmformng apparatus S, a prior sputt®ring, a so-called dummmy

sputtering, i.s perforned before perfarm he filmformng with
ospect 1 Siepmiier B pierii e uiab Besten oy & bSAsITHE sur f ace of the
target T, or the like. At the tine of the dunmmy sputtering, a shutter
mechani sm 18 t hEl028bvers the surface (the upper surface) of the stage
6a against the target T and prevents fromformng the thin filmon

t he stage 6a i shpsuel itldedchcufifdGifi} fotBingeppinatus & a paohgmitsrng & soralledlies
a shutter plate 21 that covers the stage 6a against the target T and

an anti 9Gu1}[ﬁﬂ8f25?uﬁer%{g;"i§ﬁt&foﬂhé& Befofd SHrf@mBRY the BlinFemtilgWwithabdct B8he
e

shutter pla on one side surface thereof is forned. In addition,

the shytt &gjre ik BLeafm £53 ci@ﬁftn%%és&fag%Bgﬁlgﬁggéﬁ 3F eahide! cak kﬁé tfr%éSP'the

tothe lo portion o e arm actuator 9d that drives

the drive shaft 9¢. .Furthernore, a plyrality of 15guid ins 22a to
290 that - SOBBBPURHIE ASt Tchp s 1Y Ve e R e or
thereof are forned in the shutter plate hol ding portion_ 9a. LOOZ?]

In FIG 1thestage 6p agpipat the raat drand pecyentsyiramy forgdng dethip dilnonghe plage 6a
position (a stage hiding position) A where the shutter plate 21
covers thembaged.6a. I n addition, when a 20 sputtering (the
filmformng) as a main process is perforned after the dumy
sputtering is combeted, the shutter plate 21 noves to a second
position (an evacuation position) B shown by the dashed line in FIG

2. Fupgher, a kiQueh ¥Rl ¥RchamidRss tidRies R Wtrer ﬁﬁt@%lhﬁﬂtséovéﬁéstfa@%%@tﬁa
the I1ke (not shown) are connected to the tilmformng chanmber 1.

[ 0028] 25'3‘%%3% Elgé tja&%t 'f'%}{él &% al(n‘?l 9g %Jh%?eté ﬁglttglpﬁg{e%oﬁng Sorﬂgﬁ 8% bt hol%él the

t hat detec

shutter plate 21 on one side surface thereof is formed. In addition, the shutter
mechanism 18 includes a drive shaft 9¢ vertically fixed to the lower end portion of the
arm 9b and an actuator 9d that drives the drive shaft 9c. Furthermore, a plurality of
15  guide pins 22a to 22c that support the shutter plate 21 from the rear surface side thereof
are formed in the shutter plate holding portion 9a.
[0027]
In FIG. 1, FIG. 2, the position shown by the solid line is a first position (a stage
hiding position) A where the shutter plate 21 covers the stage 6a. In addition, when a
20  sputtering (the film-forming) as a main process is performed after the dummy sputtering
is completed, the shutter plate 21 moves to a second position (an evacuation position) B
shown by the dashed line in FIG. 2.  Further, a known valve, a gas inlet port, an exhaust
system, or the like (not shown) are connected to the film-forming chamber 1.
[0028]

25 A detecting device (a detecting apparatus, a detector) 24 that detects the



10 di spl acenent fromthe reference position of holding the shutter
plate 21 is formed in the exterior portion of the chanber 1 facing to
the second position (the evacuation pog' tion) B of the shutter
mechani sm 18. For exanple, the detecti ng device 24 may be an opti cal
sensor un 'thfa@eﬂl@tﬁ%fon]l llﬁmafei’én'i:@ﬁbﬁltiérpaf 4IRS teRudel fldte 2P formed in the
irradiates [aser light toward the S5shutter plate 21 via a transparent

wi ndow 25 _far. I er lid .5 and recei.ves. reflected light..
ther eot -1 Seaigt frkfh S{Re PREf | aRe B o eReRU GBS kg (hEELRUiopfdsitonm
pr ef er abl onparatively spall _diameter, for exanple,_ it be .
Pess t han Bt SpGEmep I g@ dreEranpis, Beceieringdwiss %é%%ng%/ ¥t pRtifal
Operations of such the detecting device 24 are detailed |ater.

10[ 0029] sensor unifgdaser Hightgrrediatien ddteqtion vaibhihat spadiatesrlisey liplirto wandgbe
before entering the nmain process of sputtering will be described. The

dummy $putlieter phate 31 yienftonsgderft orinddve 25 forget e tiewpbaciéd Hhnd tecives get
(for exanple, titaniumplate) T nounted in the cathode assenbly 4 and

suppr essi Rgdlcticl 1fght MefBParatidetion MAe NghedpbOditine@r bhge W8 Migtk3s preferably
sputtering, argon is introduced to the inside of the chanbér 1 from

the gas igl - . Lt h of .
shutter rrgg ﬁ%ﬁ?@ﬁ’eﬁg @%tﬁl{} ?algl %p%ért %’g @ﬁﬁg@"? ’ llﬁ)g{saytb |E (13%8 ?ﬁﬂ#f@[“ag eTt hﬂ?’c} P%Blgh
position) A..The vol tage i.s applij.ed o t athode assenbly 4
From a i ifcisidcrisrigh fen A7 Brim pORERN SR euH T CoCREMm CV T TIToT
20Due to the_knpown sputtering phenonena, atons of titaniumare shot
fromthe detadedlater. the thin fil mmade of titaniumis forned on the
shutter plate 21 placed in the first position (the stage hiding

posi ti®n) A and[Q02Phni um adheres as the thin filmon also an inner
peri pheral surface and a bottomwall surface of the wear-proof nenber

8a arranged in Negt, an beint of g daminedpratridbp&rdikd bdibre entering the ndali S
way, by performng the dumy sputtering after inserting the shutter

plate 21 ?ﬁ}c}é‘é%%?s ﬂ?erfn%rvﬂﬁtbe-ﬁe?d?ﬁe&heTﬁé ARMHR utdrineSs PQEGHl §ord ©
prevent fromforning the thin filmof titani umpon tl‘%e tage 6a coated

by e DU B o6, B A, MR WL RATRI it
Sand the gsusgrfngfy% gr]:d ;[u?)le)retssaurlg ?‘}N Elr}l Ssepcalraet%?l.ed nge(i)lop?élz'f}onning the dummy

15  sputtering, argon is introduced to the inside of the chamber 1 from the gas inlet port (not
shown). In addition, the arm 9b of the shutter mechanism 18 moves to the first position
(the stage hiding position) A. Then, a voltage is applied to the cathode assembly 4 from
a high-frequency wave or a DC power source (not shown).

[0030]

20 Due to the known sputtering phenomena, atoms of titanium are shot from the
target T, the thin film made of titanium is formed on the shutter plate 21 placed in the
first position (the stage hiding position) A and titanium adheres as the thin film on also an
inner peripheral surface and a bottom wall surface of the wear-proof member 8a arranged

in the circumference thereof.

25 [0031]



FIG 3 is a side sectional view show ng the shutter mechani smand the
detecting device which are in the second position (the evacuation
position) in the vacuumfilmform ng apparatus. For exanple, when the
arm 9b which has the shutter plate 10hdlding portion 9a is in the
second p03|t|on he evacuat.i on S|t|on t he defecting device
optical sensor) PSR BY BERHEY rfﬁe,%s WErR e ARt grdpseping e shutig ipﬁte
by the shutter plate holdin portlon 9a is in a predeterm ned hol di ng
refer ence2bbtheﬁ@ﬁle(targanmn<g&1§|Staugg ¥, iPB nessiblete prserent fram formingihethin

pl ate holding portion 9a. [0033] 15At a tine of detecting the

posi ti on @ifmblataahmi de thepitedazbateddy shembnttenplpad heh)byothe Hh@er Blate
such as the laser light L is irradiated fromthe detecting device

(the opti ﬁ@h@gﬁ»&m 9224.AsTtRE abd: e%ﬂb&%@dhé @58d1lel definyspuRSSHES peABrmed

shutter plate 21 via the window 25 of the chanber 1, then, 1s

refIec§edm&ﬁhggﬁﬁ%%qﬁgﬁgmg%fE@g?ﬁggﬁter plate 21_and IS |ncident to

t he detecting device etecting device 24 detects the
time fromthe e&?aijon 200f the laser light L up to the incidence of
the reflected | 8 [ 0034] For exanple, as shown in part (b)
of FIG 3, when_the shutter plate 21 is displaced to the r

direction as i nFiha@ if # gide seclionglidey F%cpvlagél?ﬁhpﬁarﬂﬁmh@nmmddhfedﬁt@pnng
such as the reciprocating notion fromor to the first position (the
st age hi didexgcgabich iaomin R2Ssaednd pesitemd(tiposvicwrtion lpesi€on) idéhe etcesmf r om
the guide pin 22a, the shutter plate 21 is 12 inclined to the

hor i zont afilflifoehg @ppardtis.t IHd estrdble, whén thb@rth 356vhith Bditthé shusteLplatet ed
fromthe detecting device 24, the tinme until the laser light L is

re-ingg depbiai doborP® 85 tH%g;e&ﬁM 3p%§m%ﬂ (ﬁ@%@é&ﬁu&%&%&é thOB&e@mgt he
i ght path difference 6, 121 5] 5SFor exanple ere was a

he- ar m of Ui SeATishid) 2Eodids Shebb s (5 Oy Rs IR W% T &
el { ver e Hier Blth e Sﬁ@o%%%”%@wg Fosmeshalsne 5%@%5%%0%1%% (a home
addition, there was a problem for exanple, that a
position) P1 with respect to the shutter plate holding portion 9a.
[0033]
15 At a time of detecting the position of the shutter plate 21, as shown in part (a) of
FIG. 3, such as the laser light L is irradiated from the detecting device (the optical sensor)
24. The irradiated laser light L reaches the shutter plate 21 via the window 25 of the
chamber 1, then, is reflected on the surface of the shutter plate 21 and is incident to the
detecting device 24 again. The detecting device 24 detects the time from the emission
20  of the laser light L up to the incidence of the reflected light.
[0034]
For example, as shown in part (b) of FIG. 3, when the shutter plate 21 is
displaced to the right direction as in the figure at the displacement amount AM1 due to

such as the reciprocating motion from or to the first position (the stage hiding position)

25 and the end portion therecof deviates from the guide pin 22a, the shutter plate 21 is



thrusting and raising intensity when the support rod 7a, which raises
and lowers the 10shutter plate 21 fromthe stage 6a, thrusts and

rai ses the shutter plate 21 is too high, the shutter plate 21 junps
and is displaced in the traverse direct®on. Furthernore, there was a
probl em for, exagl e, .that the shutter plate 21 supported b_%/ t he
support r Bylingd fodhe harigongh dretion sﬁmg’é%ﬂat&ﬁffh*?éa%eﬁg%trltlsr% tec frpmpehe o
such as the vibration fromthe exterior portion. 15[ 0036]

However, defetthng devime@nt the timainte the laseh dighicl soringdatia e detecdagmdevice
reliably detect that the shutter plate 21 is displaced to the

posi tion Mee®nids te¢iaat@y dsnbamigheatuliffereptenRPa by referring in
advance to the tine when the shutter plate 21 is in the holding

ref erence positig@ns(the home position) Pl and conparing it with the
time in neasuring. 20[0037] I n addition, by perform ng such

the POs itional ﬁérs&laﬁﬁ%nﬁ%;? g'gst. gihja(ﬁgn Whe}er}ﬁe g@#{e? ﬁfr’e]lt 5 lai{sﬁlgl%%%‘gci n@eﬁ}’ ,

such an observati on ndow Trom € exterior

it is possible to_easil dreliably detect fromth rdi nary
pressure SRIESHIGR EQRmiShr IR GuE toala%ﬁw%ofﬁaﬁmqﬂap oF 8 BT B Taptor
correspondi ng to such as the vacuum 25environnment to the detecting
devi ce 24whichgirjvgptigjarm 9b and thygthe glputter platendd iadeki asedhwhide digplacing from
enbodi ment, the detecting device 24 neasures the displacenent based
on t he r et@ehiredptdrininedqfostitoa. r &f Adeitiong theod whhe plobleen, for efampld) thataer
it is naturally not limted to this, and it is preferable to use a

triangle ﬂﬂﬁﬁinﬁ%&?&iﬁﬁg iRBas9avIRA thdipbas e6d V4, Wtich a}@3&d lowers the | N
addition, in the aforenentioned enbodi nent, the laser light is used

R SRR el b sl et U B,
using t heSI?IRtteir Igl%lte ﬂcli j%lenlijs Iarrllé Esecﬁgplgged Y i[hréQrathI%e direction. Furthermore, there was
a problem, for example, that the shutter plate 21 supported by the support rod 7ais
positionally displaced on the support rod 7a due to such as the vibration from the exterior
portion.
15 [0036]

However, in the present embodiment, the detecting device 24 can reliably detect
that the shutter plate 21 is displaced to the position where it deviates from the guide pin
22a by referring in advance to the time when the shutter plate 21 is in the holding
reference position (the home position) P1 and comparing it with the time in measuring.

20 [0037]

In addition, by performing such the positional displacement detection of the
shutter plate 21 via such an observation window from the exterior portion of the chamber,
it is possible to easily and reliably detect from the ordinary pressure exterior portion

without adding a peculiar configuration corresponding to such as the vacuum

25  environment to the detecting device 24.



10l aser light. Furthernmore, when the LED is used instead of using the
| aser light, it is necessary to squeeze the |ight spot dianeter by a
convex lens. [0040] In the present enbodi nent, the displacenent of
the shutter plate 21 in a direction (alplanar direction of the
shutter plate 2&? g?ich intersects the thickness 15direction of the -
shutter plate 2 038l det ect ed based on the detected result of the

di stance to the shutter plate 21 in a detection shaft direction (a

| i ght shaft dirBethann thgpipromeationgdosmbiidiaent; ba dotgoling daijecid measures

direction) of the detecting device 24. That is, at |east the presence
or absenc éedfislivenchsised enmértiremthingténs hiitht eeflqotian of tht lassr gitelodveayer,
based on the conparison result between the detected di stance and a

pr edet er nitRedathRf19 MeNERit¥@id@is, 284 # s SroRradl £BARE a @M ARBhe nidigbd
shutter plate holding portion 9a has ‘a configuration where the

posturg o n:pl ate 21 changes due to the displacenent of
t he shﬁttfé?gegﬁgﬁgy%%al {é detecting device 24 detects the change of

t he posture of hﬂﬁgfhutter plate 21 (a gradi ent change) due to the
di spl acenent of shutter plate 21 in the traverse direction
(horizontal direction). _ In another enbodinent, the detecting device
24 may detect tHeadgidnapyide gforementioned smpodiaiegh thegaser dightis gped asghe
shutter plate 21 in a predeternined detection 14 position
(hori zont détegting deivize 24 dlew ¢vst, titie ndfusgd]yad hisnted 66 thish dorstxamps; apd thee 21
in the traverse direction (horizontal direction). [0041] FIG4 is a
si de sect pediadnal IBplaséraumt hgaytHealetdchedlbyamsinchsepticad fibédigstealié ieing the
10 laser light. Furthermore, when the LED is used instead of using the laser light, it is
necessary to squeeze the light spot diameter by a convex lens.
[0040]
In the present embodiment, the displacement of the shutter plate 21 in a
direction (a planar direction of the shutter plate 21) which intersects the thickness
15  direction of the shutter plate 21 is detected based on the detected result of the distance to
the shutter plate 21 in a detection shaft direction (a light shaft direction, an irradiation
direction, a detection direction) of the detecting device 24. That is, at least the presence
or absence of the displacement of the shutter plate 21 is detected based on the
comparison result between the detected distance and a predetermined reference value.
20  In the present embodiment, the shutter plate holding portion 9a has a configuration where
the posture of the shutter plate 21 changes due to the displacement of the shutter plate 21.
The detecting device 24 detects the change of the posture of the shutter plate 21 (a
gradient change) due to the displacement of the shutter plate 21 in the traverse direction

(horizontal direction). In another embodiment, the detecting device 24 may detect the

25  change of the surface height position of the shutter plate 21 in a predetermined detection



5 mechanismin the vacuumfilmform ng apparatus according to the
present invention. As shown in part (a) of FIG 4, the shutter plate
31 in this enbodinent has two or nore sites where the thicknesses
thereof are different fromeach other. l#or exanple, a flange portion
32 is formed where the thickpness in the outer edge portion_of the
shut t er pPatiEomBgorigoRtal RagHiony ﬂ%t%th%lfhspmm@tegwéhv%rpﬂqt%%l {hi¥eeof
10[ 0042] When an arm 33b which has a shutter plate hol ding portion
33a wher e trevrsssdicaction (mirizpntaBdirdationkd i n such the feature is placed
is in the second position (the evacuation position) and the shutter
plate 31 is in [0odlhol ding reference position (the hone position) P2,
an irradiation position of the laser light L irradiated fromthe

15det ecting devige 43¢ siiRRBIOnA BRSHECHR e MRS dhAimbs oF %’ie §h9tt&rhe
position in the flange portion 32 of the shutter plate 31.

Then i £ the S04 & RaLF? IIll 01%]113 a?éjfuégl Bﬁﬁn fo%ﬂuj—: § nﬁve
e hing P ?”El‘f‘

AMR2 to, for exanple |rec n 25 &
4 due to the reciproc tjon 20fr flrst 03|t|on
R G R, éﬂ?ﬁ e Shieraedt bin %&ﬁrﬁio&ﬁnm HBYq gEpre
light L irradiated fron1the detectln%fdeV|ce 34, nanmely the
measur enesitespesre therthickressasahesee are dhtergnt Slomieash athes flrasieramples » Saege
portion 32 of the shutter plate 31. [0044] Thus, even if the shutter
pl ate 31 dogweni3dtis thrspet aderd the theknessintthooutehédeh paBicdefitiat smttbr patet3ie
gui de pin 35a and the guide pin 35b, nanely, even if the displacenent
is thicker than that in the center portion thereof.

10 [0042]

When an arm 33b which has a shutter plate holding portion 33a where the
shutter plate 31 formed in such the feature is placed is in the second position (the
evacuation position) and the shutter plate 31 is in the holding reference position (the
home position) P2, an irradiation position of the laser light L irradiated from the

15  detecting device 34, namely a measurement position, is set to the position in the flange
portion 32 of the shutter plate 31.

[0043]

Then if the shutter plate 31 is displaced at the displacement amount AM?2 to, for
example, the left direction as shown in part (b) of FIG. 4 due to the reciprocating motion

20  from or to the first position (the stage hiding position), the irradiation position of the laser
light L irradiated from the detecting device 34, namely the measurement position, is the
position which deviates from the flange portion 32 of the shutter plate 31.

[0044]

Thus, even if the shutter plate 31 does not displace to the position which

25  deviates from the guide pin 35a and the guide pin 35b, namely, even if the displacement



15 anount of the shutter plate 31 is so as not to incline fromthe
hori zontal surface, the time until the laser light L emtted fromthe
detecting device 34 is re-incident to ége detecting device 24 becones
twice as long as a light path differen AR2 corresponding to the

t hi ckness aﬂli)ultltnﬁ" ﬂflé %‘{ﬁﬂgr g{et?)'IQE cﬁ [t(Q Ql%ﬁlle 3;91?1 he L&?Zo(iilﬁﬂtl %Ifééggthe time

device 34 can relra preC|S|on et ect

di spl acenent. of th tt from l. di n referenc .
pos: 1 on CotBR e i EaemfisE Bmye &%?%mg.%lcﬁﬁ%wa eyt o fiderqcring
when the shutter plate 21 is_in the holding_reference position gthe
hone posi GFYAY 2becomtes bwies s lang a5 @ lignt path ﬁg’f erenes AR copistreadigg th

[ 0046] Meanwhile if the shutter plate 31 is displaced at a

di spl acenthickmgsoafithe AMBze wrtidmd2.exanpl e, the right direction as shown
in part (c) of FIG 4 due to such as the reciprocating notion from or
to thesfirst popiouspn (the stage hiding position), the 15irradiation
position of the laser light L irradiated fromthe detecting device

34, nanely the g preYye Yol i : i S
fromthe end port‘léh(s;lﬁlH of thlgggﬁ‘lﬁ%% Se)‘arncaﬁh%%%m ﬁ@&%r@@%g@%@ﬁfg@?gr e,

since the from i.n 4 is
ot zor f PBEREGE e bl oF bt SRS BLERL IR B R R 55

cannot detect t reflected | Thus, en if the ate 31
does not aP-‘gB@IQB’? Yofef%%wsafft ?Iem to g e teshile ft‘fﬁé dﬁ pi n
35a and the guide pin 35b, the displacenment of the shutter plate 31
from the holdtergferesice pesition fibe hethe pogitiors Hond qeowitingiwiththe imede

reliably detected with high precision.
10  measuring.

[0046]

Meanwhile if the shutter plate 31 is displaced at a displacement amount AM3 to,
for example, the right direction as shown in part (c) of FIG. 4 due to such as the
reciprocating motion from or to the first position (the stage hiding position), the

15  irradiation position of the laser light L irradiated from the detecting device 34, namely
the measurement position, is the position which deviates from the end portion of the
shutter plate 31 itself.

[0047]

Therefore, since the laser light L irradiated from the detecting device 34 is not

20  reflected on the shutter plate 31, the detecting device 34 cannot detect the reflected light.
Thus, even if the shutter plate 31 does not displace to the position which deviates from
the guide pin 35a and the guide pin 35b, the displacement of the shutter plate 31 from the
holding reference position (the home position) P2 can be reliably detected with high
precision.

25 [0048]



25[0048] 16. It is preferable that the detecting devices that
detect the displacenent of the shutter plate be provided in plural
positions. For exanple, in the enbodi nent as showmn in FIG 5, the
gui de pins 45a to 45c that support thel8hutter plate 41 are forned
the shutter plate holdi portion 43a that configures, the arm43b. |
addi tion, the dBtl%Ertefﬁ'ﬁaﬂ%H@Hheé&te&%g @Wl%&@la&Betef&fdglﬁéﬁpgsem%o?ﬁwe
positions close to each of the guide pins 45a to 45c becone the

i rradiati emtisoplatd rprovifled heplies pesitionght For exampls; in g emdbedimentenshown
positions El, E2, E3. [0049] In this way, the displacenent direction
of the shin Fi&: Spthatgeidd bimsaddahe 4 Scthat aippbry tHeGhotgarpdite ddeck foymed in the
performng the detection at the plurality of the positions in the

shutter phalir f}ﬂate%mﬁ% BertRnRIBH ik b&ﬁﬁ@iestm@ el st I1AGa8evhoRe dddairdo

44c. In addition, the displacenent of the |laser |ight detected by the

det ecti ng i 4 i r i.ng:

dot ot ng HNCRE 4 8 RRaIBYHA T AEHERS Eb9BY ACh BEAL W Ens 451
even if t i spl acenent anmount. of e shytter plate 41 is snall, the
G Spil aceniss DREAEGHPD 9P oS of B ety e Bpdk udinad EremTGh

preci sion. [0050 It is also preferable that a concave and/or a
convex bePpot k2t B2 shutter plate so that the detection precision
i ncreases. For exanple, in the enbodi nrent as showmn in FIG 6, a
convex portion B04%and a concave portion 51b are fornmed on one side
20 surface of the shutter plate 51. The detecting devices 54a, 54b

are forned so thahisSuBDiHelRsplaRMeNt RRCtibPH! e shatdl pldies Como R curately
portion Sib becones the irradiation position of the laser |ight,

namel ypt h N : j
i 11 1% nc PRAHIETEY APttt Akt BBkt s phurality of 1 sliolbln B Rytir
25p0ST U1 O cf A54) 2Rl SFL B SR 20 8Q40A AL 19adilsn TRDOe

n
n

displacement of the laser light detected by the detecting devices 44a to 44c may be

increased by arranging the detecting devices 44a to 44c close to the guide pins 45a to 45¢

thus even if the displacement amount of the shutter plate 41 is small, the displacement of
15  the shutter plate 41 may be detected with high precision.

[0050]

It is also preferable that a concave and/or a convex be formed on the shutter
plate so that the detection precision increases. For example, in the embodiment as
shown in FIG. 6, a convex portion 51a and a concave portion 51b are formed on one side

20  surface of the shutter plate 51. The detecting devices 54a, 54b are formed so that such
the convex portion 51a and the concave portion 51b becomes the irradiation position of
the laser light, namely the measurement position.

[0051]

The light path difference of the laser light when the shutter plate 51 moves to the

25  position which deviates from the convex portion 51a or the concave portion 51b can be



17 increased by.formng the convex portion 51a and/or the concave
portion 51b on the shutter plate 51, the detecting devices 54a, 54b
can detect the small positional displacenent of the shutter plate 51
wi th high precision. [0052] 5Further, ilf a groove and/or a protrusion
that engage to such the convex portion 5la and/or the concave portion
51b are f Hicisgedby forming the spaiex POt} atard/os Higroorpavs|pgttionsy 1bjap the
prevented fromrotating, the positional displacenent detection

pr eci si onshofttet hateshly theedetqutiag dedtescHia, b danrdeteet te small posidasad. [ 0053]
10FIG 7 is a side sectional view show ng the other enbodi nent of the

shutter negphabimetioftHehdutterglatesi itk ifigh pico@icappar at us according to
the present invention. As shown in part (a) of FIG 7, the shutter

pl ate 61 that ctmg'gpures the vacuum filmform ng apparatus 60 in this
enbodi nent has two or nore sites where the thicknesses thereof are

151 orrbd wher o (G dneet ShoSl R ERkoish SaBliSFe PRI G7BeREx ditione

plate 61 iis thjcker than that i.n the center portion thereof The

Shut ter pP L kar the concaseion s ArkioTRe gt 56 LG Fiok saithdts BHUEPIEtRe
fl ange portion 62 becones the downside direction in the vertical

di rect i on3! iseprevapted: fvem cotating: shgpositicnal displasamephdétectioneprecisiorpf the
portion faces to the downside direction therein. Then, the shutter
pl ate 61 ilstieuplatrilechnde fulbdrmoheingteaste 20 pin 65a and the guide pin
65b conme in contact with the concave portion 6la defined by the

fl ange portion fs3] 0054] When the arm 63b that has the
shutter plate holding portion 63a where the shutter plate 61 forned

e RS T e R
refer encem%glilnrisin? th y\]/gcuum film-forming apparatus according to the present invention.
As shown in part (a) of FIG. 7, the shutter plate 61 that configures the vacuum
film-forming apparatus 60 in this embodiment has two or more sites where the
thicknesses thereof are different from each other. For example, the flange portion 62 is
15  formed where the thickness in the outer edge portion of the shutter plate 61 is thicker
than that in the center portion thereof. The shutter plate 61 is arranged so that the
protrusion direction of the flange portion 62 becomes the downside direction in the
vertical direction, namely, the concave portion 61a which is the center portion faces to
the downside direction therein. Then, the shutter plate 61 is supported so that the guide
20  pin 65a and the guide pin 65b come in contact with the concave portion 61a defined by
the flange portion 62.
[0054]
When the arm 63b that has the shutter plate holding portion 63a where the

shutter plate 61 formed in such the feature is placed is in the second position (the

25  evacuation position) and the shutter plate 61 is in the holding reference position (the



18 hone position), .the irradiation position of the laser light L
irradiated fromthe detecting device 64 arranged in the lower side in
the vertical direction, nanely the neasurenent position, is set to
the position of the flange portion 62 il the shutter plate 61. [0055]
5Then, for exanple, the shutter plate 61 is disELaced to the left .

di r ect i onha@e PRFHANY Hregapdialien postiqn of thelagerdighl- dmrdiatgd fpfithe detecting
reci procating notion fromor to the first position (the stage hiding
posi ti on) detipet4 imanged potheiloweside indes vatical ldercefitindvampély tisbmeasucbnmdng
shutter plate 61 inclines fromthe horizontal surface, thus the
irradi ati posif@sii sedro ik pokieioh ahe flanghportion 62 adliletskakidr piare the
detecting device 64, nanely the neasurenent position, is 10the
position which wkptes fromthe flange portion 62 of the shutter
plate 61. Therefore, the displacenent of the shutter plate 61 from

the noj ding 1 ef SL&NSS BOSLIL AR LA AR RORLHARN kG ARSI Kown

|
detected with high’precisfon. I on, by arrangi ilog
shutter plate af the concave porti.on 6la l15faces to_the ..
downsi de H}Pa&ﬁ?’} BE?KIé\r}ecﬁ’eit‘P S the e é%%‘t”ﬂ%&’tonﬁ’é%@gl IR tas st Resition
plate 61 displace to the traverse direction fromthe holding
r ef er ence(thosiags biding pesitivashpBaigeiperion & adrsen thagwilepingdalandthe he
flange portion 62 conmes in contact with the guide pin 65a and the
gui de pi nslfifiter plabeusl intlines fedns thefosizotthlesur face Xipnesche aradedtioe pbsitibabf thee
di spl acenent of the shutter plate 61 may be suppressed. 20[ 0057] FI G

8 is a si gResiagt [afadialet ns HRWehtgtifd e \@td @S, nebRAhdBRhsRéméMN Position, is
shutter nechanismin the vacuumfilmform ng apparatus according to

the p[@ i etﬁ‘h? a{jto@i\fﬁﬂt\aifkﬂéh devidiSs RHQHL #].{l]ﬁ%ﬁ;}[o}tlc(na@ K& élﬁ’tte?gla%oélhm"[:hﬁ:fegore,

pl ate configures a vacuum orm ng apparatu in

nbodi h ' i ck h f
250111 or ofle Porbisemsao IR Sptet B A paid K ERRESae SR R Ry

portion 72 in the i e ..
position) can be reliably detected with high precision.

[0056]
In addition, by arranging the shutter plate 61 so that the concave portion 61a
15  faces to the downside direction, even if such a stress that makes the shutter plate 61
displace to the traverse direction from the holding reference position (the home position)
is added, a side wall of the flange portion 62 comes in contact with the guide pin 65a and
the guide pin 65b, thus it 1s also possible to expect an effect that the displacement of the
shutter plate 61 may be suppressed.
20 [0057]
FIG. 8 is a side sectional view showing the other embodiment of the shutter
mechanism in the vacuum film-forming apparatus according to the present invention.
As shown in part (a) of FIG. 8, a shutter plate 71 that configures a vacuum film-forming
apparatus 70 in this embodiment has two or more sites where the thicknesses thereof are

25  different from each other. For example, the thickness of a center portion 72 in the



19 shutter plate 71 is fornmed to be thicker than the thickness of the
peri pheral portion thereof The shutter plate 71 is arranged so that
the protrusion direction of the center portion 72 becones the

downsi de direction in the vertical diréBtion. [0058] 5Wien the arm
73b t hat as th utter plate hol ding portion 73a where the shutter
plate 71 f fa s cthrmdieo pe ks e tE? Huckepepssofithe paipheral pprgion
position (the evacuatlon position) and the shutter plate 71 is in the
hol di ng r 8fesgeadncEhpeuitier plate(tlhe amanrged o shat theprotresien directich af thgreenter
position of the laser light L irradiated fromthe detecting device 74
arranged portiohg2lbewanessthe downsiddédiraceioh iic e vditicatdireation.nanel y t he
measur enent 10position, is set to the position of the center portion
72 of the shuttpgypse]ate 71. [0059] Then if the shutter plate
71 is displaced to, for exanple, the left direction as shown in part

(b) ofsFIG 8 d?lﬁ}] fehém Eﬂﬁsqﬁecghtﬂftgrﬁi}ﬁéerﬂ%lﬂéé&go 790 REref the

first p03|t|on e stage |ng posl I on position
of the | aser i rradi at fromt ete V|ce
o el'y  neves e gﬁ%"f’gﬂ“ S RARTs pliGed Fif e e RAsYToR(BE 11 om

the center portion 72 of the shutter plate 71. Therefore t he

di spl acengYacugion ppsitior) andthe shettes plete ? } tsvin thechqiding referenes rosetinnethe
position (the hone position) can be reliably detected with high

pr eci si onhop®P68iioR)kentrhdiatwmr positidnerfphekemntlightrb adadieed from tbe detecting
better understand the spirit of the invention is to illustrate one

exanpl e ciéeek 7andangel estheIPOE sidedid td Reativd] Saection, Rahelly fieMeftrdntent
limt the invention. For exanple, in the aforenentioned enbodi nent,

the thyckpegfoPfis % ﬁ@EBﬁﬁoﬂPQf ttl‘leQntlepd?{l l?fo?ﬁ'ﬂé%ﬁ&&er? z{{’é ¢1.71 is

formed to be thicker than the thickness o the periphe portion and
t he protru5|onmﬁb%8 tion of the center portion 72 is 25arranged to
face to the do direction in the vertical direction, however,

instead of 20
Then if the shutter plate 71 is displaced to, for example, the left direction as

shown in part (b} of FIG. 8 due to such as the reciprocating motion from or to the first
position (the stage hiding position), the irradiation position of the laser light L irradiated

15  from the detecting device 74, namely the measurement position, is the position which
deviates from the center portion 72 of the shutter plate 71. Therefore, the displacement
of the shutter plate 71 from the holding reference position (the home position) can be
reliably detected with high precision.

[0060]

20 Furthermore, the present embodiment in order to better understand the spirit of
the invention is to illustrate one example cited, and unless specified otherwise, is not
intended to limit the invention. For example, in the aforementioned embodiment, the
thickness of the center portion 72 of the shutter plate 71 is formed to be thicker than the
thickness of the peripheral portion and the protrusion direction of the center portion 72 is

25  arranged to face to the downside direction in the vertical direction, however, instead of



this, the thickness of the center portion of the shutter plate nay be
formed to be thinner than the thickness of the peripheral portion,
and furthernore, an annul ar groove nmay be fornmed al ong the center
portion of the shutter plate. 5 DESCRI BRI ON OF THE REFERENCE SYMBOLS

[0061] 1. St age 9p. Arm 102 utter e 18
Shut t er w&%gﬂ? gﬁﬁ?@ass of thseatel PRGIOpEY theshpter jlfﬁapwt eéomec{}ais

Fil mForm ng Apparatus 21 CLAIMS 1. A vacuumfilmformng

appar at us thearthe thégkngss of thapovipberal pertiongind tfithesmare, a8 avmlafgreeve may e
thereof; 5a stage that is fornmed in the chanber and on which a
shutt er plfahediabng the edhtergottéongefithd ¢taitter plagr r anged so as to be
opposed to the stage; a shutter nechanismthat is forned so as
to be capable of inserting into and evacuating froma space between
the stage and the target and that has an arm which holds the shutter

pl at e; s aNfESCRIPTION OF THE REFERENCE SYMBOLS
[0061]
1... Chamber
6a... Stage
9... Arm

10 21... Shutter plate

18... Shutter Mechanism
24... Detecting Device
T... Target

S... Vacuum Film-Forming Apparatus



10a detector that detects a-di splacenent of the shutter plate held by
the armfroma hol ding reference position. 2. The vacuum
filmformng apparatus according to Caiml, wherein the detector is
an optical sensor that detects a refledfed Iight which is |ight
irradiating toward the 15shutter pla éﬁglg;ureflected by the shutter
plate. 3. The vacuumfilmform ng aﬁg s according to Claim1l or
2, wherein the detector is an optical sensor that detects an
intensity distribution of the reflected light with a solid-state

i mge sensing device. 20 4. The vacuum fil mform ng apparatus

accor di nglt o any vaneumfiii@Haimeg hpparat®s cohprisingt t he detector is
arranged in an exterior of the chanber. 5. The vacuumfilmform ng

appar at us accor gichgnibe? tied Yynadneinoh vebiintef dn insidé thezdfher ei n t he
detector is arranged close to a guide pin which is forned in the arm

and 22 cones i pGERHAEEs Mnhdl iATEe SHARRRE ki $rb@rhﬁzﬂlétshﬁﬁer?flﬁéa%£lzr¥:sedg' ‘o

The vacuum fil mform ng apparatus according to any one
5, wherein the g uf ter |ate h wher e t hi cknesses
fihag

. arge s Grangtd 5o § b ropggsre?i 5 Mees%age'
thereof are diffe&ben O esch’ Bt ReEP. ’
a shutter mechanism that is formed so as to be capable of inserting into and
evacuating from a space between the stage and the target and that has an arm which holds
the shutter plate; and

10 a detector that detects a displacement of the shutter plate held by the arm from a

holding reference position.

2. The vacuum film-forming apparatus according to Claim 1, wherein the detector
is an optical sensor that detects a reflected light which is light irradiating toward the

15  shutter plate and reflected by the shutter plate.

3. The vacuum film-forming apparatus according to Claim 1 or 2, wherein the
detector is an optical sensor that detects an intensity distribution of the reflected light
with a solid-state image sensing device.

20
4, The vacuum film-forming apparatus according to any one of Claims 1 to 3,

wherein the detector is arranged in an exterior of the chamber.

5. The vacuum film-forming apparatus according to any one of Claims 1 to 4,

25  wherein the detector is arranged close to a guide pin which is formed in the arm and



7. The vacuum fil mform ng apparatus according to any one of Clains 1
to 6, wherein a thickness of an outer edge portion of the shutter
plate is thicker than that of a center portion thereof 10 8. A
position detection nethod for a shuttelZplate of a vacuum

filmform ng apparatus. conprising: a.chanber that nmaintains a vacuum
of an insFﬂ%eiﬁgpﬁ twith an mﬂm°R9§W§Pﬂﬁgqﬁﬁﬁt is formed in the
chanber and on which a shutter plate is placed; 15a target that is
arranged so as to be opposed to the stage; a shutter nechani sm
that is formed so as to be capable of inserting into and evacuating

from a spéce beTheerxwunhefilst-fgmimnabpatuus megdingandny ba¢ oh@kmimn & fip

whi ch holds the shutter plate; and a detector that detects
a di spl acen®iin @l shier e hey twl dttrorb eltéh veré Hiftclaletiet iR ardigbfng
reference position, the method conpri sing: measuring a distance

bet weeg tﬁ%nﬂ&&ﬁgh%F and the shutter plate at at |east one position;
and detecting a displacenent of a position where the shutter plate is
hel d.

7. The vacuum film-forming apparatus according to any one of Claims 1 to 6,
wherein a thickness of an outer edge portion of the shutter plate is thicker than that of a

center portion thereof.

10
8. A position detection method for a shutter plate of a vacuum film-forming
apparatus comprising:
a chamber that maintains a vacuum of an inside thereof;
a stage that 1s formed in the chamber and on which a shutter plate is placed;
15 a target that is arranged so as to be opposed to the stage;

a shutter mechanism that is formed so as to be capable of inserting into and
evacuating from a space between the stage and the target and that has an arm which holds
the shutter plate; and

a detector that detects a displacement of the shutter plate held by the arm from a

20  holding reference position, the method comprising:

measuring a distance between the detector and the shutter plate at at least one

position; and

detecting a displacement of a position where the shutter plate is held.



